The role of calcium in the enhanced myocardial contractility of the hyperthyroid rat heart.
The hyperthyroid rat myocardium exhibits enhanced contractility. There is evidence that altered calcium handling by the myocardium may be responsible for this enhanced state. To investigate this, isolated hyperthyroid and euthyroid hearts were perfused in the working mode and exposed to alterations in external calcium concentration. Heart rate was not significantly different in either group of hearts, nor was it altered by the change in calcium. The concentration of calcium needed to elicit half-maximal contractility (dP/dtmax) was lower in the hyperthyroid (0.81 +/- 0.07 mM) than in the euthyroid hearts (1.12 +/- 0.09 mM, p less than 0.05). This increase in calcium sensitivity was unlikely to be at the site of the sarcolemma as verapamil exerted equal negative inotropic effects on both groups of hearts. Dantrolene, which blocks calcium release from the sarcoplasmic reticulum, exerted a significantly greater (p less than 0.01) depression in dP/dtmax after 12 min in the hyperthyroid (50 +/- 7%) than in the euthyroid heart (15 +/- 2%). We conclude from our results that the enhanced contractile state of the hyperthyroid rat heart is likely to involve an altered mechanical response to calcium which is possibly at the level of enhanced calcium release from the sarcoplasmic reticulum.